Radiochemical neutron activation analysis has been applied to investigate the microelements in gold samples with archaeological importance. Chemical separation has allowed the determination of traces of Ir, Os, Sb, Zn, Co, Fe, Ni. Instrumental neutron activation analysis has been used for the determination of Cu.
Introduction
The chemical composition of any archaeological item can be used to develop characterisation and classification criteria 1 . In this work we have analysed a number of ancient gold objects from different gold hoards from the National History Museum, Bucharest, to answer some questions related to the composition of these objects. We present in Table 1 Among the perturbative effects, the Ag with high concentrations in gold samples is a serious problem. The ancient gold samples contain relatively high concentrations of Ag > 1%, and after irradiation with thermal neutrons the gamma spectra of the samples, after the disintegration of gold, are dominated by the γ rays of the isotope 110m Ag (T 1/2 =250 d).
We have concluded that for the investigation of ancient gold samples by NAA, the chemical separation of Ag is required, and in this way the sensitivity of other minor elements in gold can be improved. A post-irradiation separation of the Ag from the gold sample, was chosen to avoid the contamination from the reagents used in the pre-irradiation separation procedure. RNAA has allowed the determination of Ir, Os, Sb, Zn, Co, Fe and Ni, in the ancient gold samples.
Experimental
RNAA. In order to determine some trace elements in ancient gold samples we have applied a RNAA technique. After neutron irradiation, the silver was precipitated as AgCl and centrifugated.
The supernatant solution includes the traces of elements in the gold samples. In order to obtain a high degree of purification, the precipitation as AgCl has been repeated 3 times. Finally, the supernatant solution has been evaporated on a small plastic plate and counted.
We determined the radiochemical yield for Au, by measuring the activity of Au in samples before, and after the chemical separation; the main value of the radiochemical yield for Au was in the range of 92%-95%. For the other elements we could not evaluate the radiochemical yield, because before the separation of Ag, these elements could not be seen, they were covered by the activity of Ag. It is to mention that the sample dissolution was difficult to access, therefore we have used the repeated dissolution with "aqua regia" and hot, concentrated, HNO 3 and HCl.
Measurements: after the Ag precipitation, the gold phase was and <20% for Cu. The limit of detection for Cu of this procedure was about 0.2%. 6 
Results and Discussions
The experimental results concerning the elemental concentrations of ancient gold objects belonging to the National History Museum, Bucharest are presented in The importance of noble metals in the gold sample is well known 8, 9 .
The noble metals remain in unchanged concentrations during the processing or refining. In our samples, Ir and Os have been determined in very low concentrations. From the analysed objects we could remark some items with higher concentrations of Ir:
bracelet Someşeni, sample A35: C Ir =1320±90 ppb and bracelet with muff, sample A36: C Ir =520±40 ppb.
In this report it was shown that RNAA can be used as a method for the study of elemental composition of ancient gold objects. By this method a number of elements like: Ir, Os, Sb, Zn, Co, Fe and Ni can be determined in the ancient gold which improves the knowledge of historians concerning these valuable objects.
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